
G. GEPFERT 2,977,091 

NVENTOR 

  



2,977091 G. GEPPERT 

BUCKET WHEE. 

March 28, 1961 

7 Sheets-Sheet 2 Filed Aug. 19, 1957 

2 Z WIN), 

GßORGr GEPPERT 
NVENTOR 

---- 
ATTORNEYS 

EY 
vV 

  

  

  

  

  

  



March 28, 1961 G. GEPPERT 2,977,091 
BUCKET WHEEL. 

Filed Aug. 19, 1957 7 Sheets-Sheet 3 

GEORG GEPPERT 
NVENTOR 

w--{-1+ f-k 
ATTORNEYS 

  



March 28, 1961 G. GEPPER“ 2,977,091 
» BUCKET WHEEL, 

Filed Aug. 19, 1957 7 Sheets-Sheet 4 

GEORG GEPPERT 
NVENTOR 

w-l-, f-f-f 
ATTORNEYS 

  





March 28, 1961 G. GEPPERT 2,977091 
BUCKET WHEEL 

Filed Aug. 19, 1957 7 Sheets-Sheet 6 

GEORG GEPPERT 
NVENTOR 

w-J.-, S?- f 
ATTORNEYS 

  



March 28, 1961 G. GEPPERT 2,977,091 
BUCKET WHEEL, 

Filed Aug. 19, 1957 * 7 Sheets-Sheet 7 

GEORG GEPPERT 
NVENTOR 

w-...“, <-- f 
ATTORNEYS 

  



United States Patent Office 2,977,091 
. Patented Mar. 28, 1961 

2,977,091 
BUCKET WHIEEL 

Georg Geppert, Innsbruck, Austria, assignor to Technica 
Etablissement, Vaduz, Liechtenstein 
Filed Aug. 19, 1957, Ser. No. 678921 

6 Claims. CI.253–116) 

The invention relates to a bucket wheel with open 
buckets disposed at the periphery of a carrier disc and 
alternately directed toward each side of the wheel. . . 
When applied to a free jet turbine it is the object of 

the invention that the bucket wheel should Support the 
bending moment of the buckets, which is given by the 
product of the jet pressure with the distance from the 
jet centre to the bucket foot orrootor to the fixing point 
of the bucket, hence sparing the hitherto Customarily used 
stiffenings, strengthenings, ribs and other Safety devices. 
A further object of the invention is to provide an 

impeller for free jet turbines with as high a Specific rate 
of revolutions as possible. 

Moreover, another object of the invention is to provide 
a bucket wheel for free jet turbines, the buckets of which 
can easily be manufactured of sheet metal by pressing 
method. W “ - " 

Also when applied to a reaction turbine or to a centri 
fugal pump the bucket wheel of the invention is intended 
to support the bending moment produced by the hydrau 
lic forces impacting on the buckets. 

It is also intended to avoid to a large extentoscillations 
being originated, which are likely to be the cause of frac 
fUreS. 
The invention essentially consists in a bucket wheel 

with open buckets disposed on a carrier disc and alter 
nately directed toward each side of the wheel, the inner 
limiting edge of each bucket being connected to the back 
of the following bucket. . 

This step Supplies an important improvement in tech 
nical stability compared with the known constructions. 
The bending moment created by the jet pressure on the 
buckets in relation to the fastening point on the wheel 
is supported by the following and preceding bucket. 
The advantages in technical stability are particularly 

great if the connection of the buckets is continuous from 
the inlet peripheral knife-edge up to the carrier disc and 
if the welded joints of the connection are in a zone free 
from any bending. * 
The invention is illustrated in more detail in the draw 

ings, wherein 
Figure 1 is a view in radial direction of one embodi 

ment of a bucket wheel in accordance with the invention 
Figure 2 is a view in axial direction of the same em 

bodiment 
Figure 3 is a paraxial section 
Figure 4 is a top view of a bucket wheel according to 

Figures 1 to 3 applied as a carrier disc to a free jet tur 
bine, the casing partially cut open 

Figure 5 is a view in radial direction of another em 
bodiment of a bucket wheel “ 

Figure 6 is a view in axial direction and 
Figure 7 is a paraxial section of same embodiment. 
Figure 8 is a side view with casing cut open of the 

bucket wheel according to Figures 5 to 7 used as a car 
rier disc for a reaction turbine * » * 

Figure 9 is a view in radial direction of a third embodi 
ment of a bucket wheel • 1 -- 

2 
.. Figure 10 is aviewinaxialdirection and - : - - 

Figure 11 a paraxial section of same embodiment 
Figure 12 is a side view with casing cut open of a bucket 

wheel according to Figures 9 and 10 used as a carrier 
disc for a reaction turbine and “ 

Figure 13 is a side view with casing cut open of same bucket wheel used as a carrierdiscfora centrifugal pump. 
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In the bucket wheel shown in Figures 1 to 3, there are 
provided open single-hollow buckets alternately directed 
toward each side of the wheel on the double-cone shaped 
carrier disc 1. , v 
The inner limiting edge 2 of each bucket lies on the 

rear 3 of the following bucket over its whole length. 
The outer limiting edge 4 runs into the conical surface 

of the carrier disc 1. The angle a. between the tangent 
line of the outer limiting edge 4 at the point of inter 
Section with the conical surface and the cone generatrix 
passing through the Same point is, according to Figure 3, 
less than a right angle. The bucket surfaces are prefer 
ably so constructed that at their central inner portion 5 
they pass as Smoothly as possible into the conical sur 

As can beseen particularly from Figures 2 and 3, the 
peripheral knife-edges 6 of all the buckets lie on a cy 
lindrical Surface coaxial with the wheel axie 7. As the 
knife-edges 6 of the bucket wheel lie at the outermost 
periphery, they are easily accessible and can be renewed 
in the simplest way by means of built-up welding and 
grinding. 
AS can be seen from Figures 1 to 3, only the bucket 

inner Parts 14 have a peripheral knife-edge 6. The bucket 
outer parts 15 are sloped outwardly at their periphery. 
With inner part 14 there is meant the portion of the bucket 
extending from the inner limiting edge 2 of the each 
bucket to the inner limiting edge 2 of the preceding bucket. 
The Outer part 15 is the remaining portion of the bucket. 
The inner Surfaces i.e. the hydraulic effective surfaces 

of the bucket have their strongest curvature at the outer 
parts 15. The inner parts 14 are but slightly inclined to 
the central plane of the carrier disc 1 normally lying on 
the Wheel axle 7. Consequently, the peripheral knife 
edges 6 form afar displaying zigzagline. » 
The extension of the bucket inner parts 14 is in cir 
nferential direction greater than that of the outer parts 
The bucket wheel according to Figures 1 to 3 is able 

to be used as a carrier disc for a free jet turbine. As 
Such, the bucket wheel is mounted in the usual Way in 
a casing 8. as visible in Figure 4. The water free jet 
impulsing the bucket wheel flows from a nozzle 9 car 
ried through the casing wall in direction of arrow 16. 
Arrows 11 indicate the free jet width. This width is 
Substantially of the same size as the axial breadth of the 
peripheral knife-edge 6. According to Figure 4, the free 
jet impacts upon the lower half of the bucket wheel; 
under this admission the bucket wheel revolves in di 
rection of arrow 12. “ 
After impacting upon the buckets or the peripheral 

knife-edge 6 the free jet separates into branch jets. 
The branch jet flowing between the peripheral knife 

edges 6 of two neighboring buckets is deflected by the 
single-hollow shaped bucket, whereby it exerts a hy 
draulic force upon the bucket and is discharged with 
as much energy so as not to cause an exit loss of energy 
beyond the tolerable value, in the absolute exit direction 
of the arrows 13, along the outer limiting edge 4 of 
the bucket acting as outlet edge. 
The resultant of the hydraulic forces acts approximate 

ly at the centre of the bucket which is just the place 
where the bucket is supported by the preceding bucket 
over the entire radial extent from the inlet knife-edge 
6 down to the periphery of the carrierdisc 1. Through 
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carrier disc normal to the wheel axle, each bucket being 
in immediate connection with the back of the following 
one, the connection of each bucket to the back of the 
following bucket substantially extending along the entire 
radial length of said back, the region of strongest curva 
ture of the bucket inner surfaces being at the outer parts 
of the buckets, the inner parts of said buckets being but 
slightly inclined towards said middle plane, the bucket 
inner parts having peripheral edges whereas the bucket 
Outer parts are sloped outwardly. 

5. A bucket wheel comprising a carrier disc, open 
buckets having substantially the same wall thickness 
throughout disposed in staggered arrangement at the 
periphery of said carrier disc and alternately directed to 
the right and left with respect to the middle plane of said 
carrier disc normal to the wheel axle, each bucket being 
in immediate connection with the back of the following 
One, the region of strongest curvature of the bucket inner 
Surfaces being at the inner parts of the buckets, the outer 
part of one bucket forming with the inner part of the 
neighboring bucket pairing surfaces slightly converging, 
the bucket inner parts as well as the bucket outer parts 
having peripheral edges lying in a common cylindrical 
surface coaxial with the wheel aXle. 

6. A bucket wheel comprising a carrier disc, open 
buckets having Substantially the same wall thickness 
throughout disposed in Staggered arrangement at the 
periphery of Said carrier disc and alternately directed to 
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the right and left with respect to the middle plane of 
said carrier disc normal to the wheel axle, each bucket 
being in immediate connection with the back of the follow 
ing one, the region of strongest curvature of the bucket 
inner surfaces being at the inner parts of the bucket, the 
outer part ofone bucketforming with the inner part of the 
neighboring bucket pairing Surfaces slightly converging, 
the bucket inner parts having radial prolongations with 
peripheral edges which lie in a cylindrical surface coaxial 
With the wheel axle. 
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